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(57) ABSTRACT

A method and apparatus for displaying are provided. The
apparatus includes an interface unit that receives key event
signals from a plurality of devices, and a display unit that
displays a window. The apparatus also includes a control
unit that performs an operation of inputting and editing text
corresponding to the key event signals of the plurality of
devices on at least one window matching each of the
plurality of devices. Accordingly, a text operation may be
performed through a plurality of devices simultaneously.
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INPUT DEVICE FOR INPUTTING AND
EDITING TEXT, DISPLAY APPARATUS AND
METHODS THEREOF

PRIORITY

This application claims priority under 35 U.S.C. § 119(a)
to Korean Patent Application No. 10-2009-0130479, filed in
the Korean Intellectual Property Oflice on Dec. 24, 2009, the
disclosure of which i1s incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to an mput device
for mputting and editing a text, display apparatus and
method thereof, and more particularly, to an input device for
inputting and editing a text on at least one window according
to a key event signal mput from the input device, display
apparatus, and methods thereof.

2. Description of the Related Art

Recently, various kinds of electronic apparatuses have
been developed. Further, many companies or organizations
often use a projector or a large-scale monitor during a
meeting to display conference materials so that participants
may present and share opinions while watching the confer-
ence materials together.

During such a meeting, while opinions are fine-tuned, the
conference materials may be edited in real time using a
Personal Computer (PC), a keyboard, or a mouse connected
to the projector or the monitor. However, most current
systems have only a single input means 1n a meeting room
and thus, only one participant may hear and record opinions
being exchanged during a meeting. Since most window
systems assume only one user, only one participant may
input and edit a text simultaneously.

Therelore, 11 another participant wishes to mput his or her
opinion in person, the participant would be required to move
to a seat where the mput means 1s 1nstalled or bring the input
means to his or her seat.

In addition, since only one or two languages are typically
marked on an input means such as a keyboard, there 1s a
limit on the usage of the mput means by people of various
nationalities.

SUMMARY OF THE INVENTION

The present invention has been made to address at least
the above problems and/or disadvantages and to provide at
least the advantages described below. Accordingly, an aspect
ol the present invention provides a display apparatus that 1s
capable of mputting and editing a text on at least one
window displayed on the display apparatus through a plu-
rality on mput devices simultaneously, an input device, and
methods thereof.

Another aspect of the present invention provides a display
apparatus that performs inputting and editing operations
according to various key event signals mput from an input
device 1n various types, thereby using an mput method of
cach mput device as it 1s, an mput device, and methods
thereol.

According to an aspect of the present invention, a display
apparatus 1s provided that includes an interface unit that
receives key event signals from a plurality of devices, and a
display unit that displays at least one window. The display
apparatus also includes a control unit that performs an
operation of mputting and editing text corresponding to the
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key event signals of the plurality of devices on the at least
one window matching each of the plurality of devices.

According to another aspect of the present invention, a
displaying method of a display apparatus 1s provided. At
least one window, receiving key event signals from a plu-
rality of devices, 1s displayed. Text corresponding to the key
event signals of the plurality of devices 1s mput and edited
on at least one window matching each of the plurality of
devices.

A matching device and window may be determined
according to a selection signal for selecting a window for
displaying an operation.

The selection signal may be received from the device, and
the selection signal may include at least one of a window
selection signal for selecting a window for displaying an
operation, a program selection signal for selecting a program
for generating a window, and an 1n-focus window selection
signal for automatically selecting an in-focus window from
among a plurality of windows.

The selection signal may be received directly from the
display apparatus through a touch screen or a mouse.

A list of windows displayed on a screen may be trans-
mitted to the plurality of devices.

A first l1st of programs generating a window displayed on
a screen may be transmitted to the plurality of devices, and
if a program 1s selected from the first list, a second list of
windows generated by a selected program may be transmit-
ted to the plurality of devices.

When a key event signal 1s 1n a format according to an
Operating System (O/S) that 1s different from O/S of the
display apparatus, the received key event signal may be
converted to an event format corresponding to O/S of the
display apparatus.

Information regarding the display apparatus may be
broadcast, a request for connection may be received, it may
be determined whether to permit connection of a device
which transmits the request for connection based on prede-
termined connection conditions, and the key event signal
may be transmitted from a device for which connection 1s
permitted.

According to an additional aspect of the present inven-
tion, an input device includes an interface unit that commu-
nicates with a display apparatus, an imput unit for receiving
a key iput from a user, and a key event generating unit that
generates a key event signal corresponding to an mput key
when the key input 1s received through the input unit. The
iput device also includes a control unit that performs an
operation of mputting and editing a text on a window
matching the input device from among windows displayed
on the display apparatus by transmitting the key event signal
to the display apparatus through the interface unait.

The device may further include a display umt that dis-
plays information regarding the display apparatus, and the
controlling unit, 1f information displayed on the display unit
1s selected, may transmit a request for connection to the
display apparatus.

The device may further include a display unit that dis-
plays at least one of a list of programs executed on the
display apparatus and a list of windows displayed on the
display apparatus.

The device may further include a conversion unit that
converts the key event signal to a key event signal 1n a
format according to an O/S that 1s diflerent from an O/S of
the 1input device, and the control unit may transmit the key
event signal in a converted format to the display apparatus.

According to a further aspect of the present invention, a
method 1s provided for inputting and editing a text in an
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input device. A window 1s selected for displaying an opera-
tion of mputting and editing a text from among windows
displayed on a display apparatus. A key event signal corre-
sponding to an mput key 1s generated when a key 1s input by
a user. The key event signal 1s transmitted to the display
apparatus and an operation of mputting and editing text on
the selected window 1s performed.

Information regarding the display apparatus may be
received and received mformation may be displayed, and
when the displayed information 1s selected, a request for
connection to the display apparatus may be transmitted.

The key event signal may be converted to a key event
signal 1n a format according to an O/S that 1s different from
an O/S of the input device.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other aspects, features and advantages of
the present mvention will be more apparent from the fol-
lowing detailed description when taken 1n conjunction with
the accompanying drawings, in which:

FIG. 1 1s a diagram illustrating the configuration of a
system, according to an embodiment of the present imnven-
tion;

FIGS. 2 to 4 illustrate the process of mputting and editing,
a text, according to embodiments of the present mvention;

FIGS. 5 to 7 illustrate screen configuration of a device,
according to embodiments of the present invention;

FIGS. 8 and 9 are block diagrams illustrating the con-

figuration of a display apparatus, according to embodiments
of the present invention;

FIGS. 10 and 11 are block diagrams illustrating the
configuration of an mput device, according to embodiments
of the present invention;

FI1G. 12 1s a flowchart 1llustrating a method of displaying
in a display apparatus, according to an embodiment of the
present ivention;

FIG. 13 1s a flowchart illustrating a method for inputting,
and editing a text in an input device, according to an
embodiment of the present invention;

FI1G. 14 1s a flowchart 1llustrating a method for connecting
a device and a display apparatus, according to an embodi-
ment of the present invention;

FIG. 15 1s a flowchart 1llustrating a method for selecting
a window, according to an embodiment of the present
invention;

FIG. 16 1s a flowchart illustrating the process of inputting,
and editing a text, according to an embodiment of the
present mvention; and

FIG. 17 illustrates the packet configuration of a key event
signal, according to an embodiment of the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS
OF THE PRESENT INVENTION

Embodiments of the present invention are described in
detail below with reference to the accompanying drawings.

In the following description, the same or similar reference
numerals may be used for the same or similar elements, even
if they are illustrated in different drawings. The matters
defined in the description, such as detailed construction and
clements, are provided to assist in a comprehensive under-
standing of embodiments of the present invention. However,
embodiments can be practiced without those specifically
defined matters. Also, detailed descriptions of constructions
or processes known in the art may be omitted to avoid
obscuring the subject matter of the present mnvention.
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FIG. 1 1s a diagram illustrating the configuration of a
system, according to an embodiment of the present mnven-
tion. The system comprises a display apparatus 100 and a
plurality of devices 200-1, 200-2, . . ., 200-x.

The display apparatus 100 refers to an apparatus that
displays a screen such as a television, a PC, a digital photo
frame device, a laptop PC, a beam projector, etc. The display
apparatus 100 may be embodied as a mobile device. The first
to the nth devices 200-1, 200-2, . . ., 200-# each refer to an

apparatus that receives a key input from a user and transmits
the received key mput to the display apparatus. The first to
the nth devices 200-1, 200-2, . . ., 200-z may be embodied

as various types of input devices having an input means such
as a mobile phone, a Personal Digital Assistant (PDA), a
notebook computer, a remote controller, etc. The first to the
nth devices 200-1, 200-2, . . ., 200-» may be connected to
the display apparatus 100 via a wired 1nterface or a wireless
interface.

The display apparatus 100 receives a key event signal
corresponding to a key input which 1s mnput from the first to
the nth devices 200-1, 200-2, . . ., 200-n. Accordingly, the
operation of inputting and editing a text 1s performed on at
least one window displayed on the screen of the display
apparatus 100 in accordance with the recerved key event
signal.

The operation of mputting and editing a text represents an
operation of displaying various types of texts such as a
character, number, and symbol on a window 1n accordance
with a key selected from the first to the nth devices 200-1,
200-2, . . ., 200-n, or deleting, copying, or pasting a text.
Specifically, the operation of mputting and editing a text
refers to an operation performed by a general mput means
such as a keyboard of a user terminal.

The operation of mputting and editing a text may be
performed 1 a language corresponding to the language
setting of each device, regardless of the language setting of
the display apparatus 100. Specifically, it a device used 1n an
English-speaking area, a device used in a Korean-speaking
arca, and a device used 1 a Japanese-speaking area are
connected, the operation of mputting and editing a text,
which corresponds to a key event signal input from each
device, may be performed 1n the language of each device,
1.e., 1n English, Korean, and Japanese.

Alternatively, the operation of inputting and editing a text
may be performed 1 a language that 1s converted to a
language set for the display apparatus 100.

The display apparatus 100 executes various programs
installed and thus, displays at least one window on the
screen. For example, 1f various programs, such as a word
program, a memo pad program, and a programming tool, are
executed, a window for each program may be generated and
displayed on the screen.

The display apparatus 100 may perform the operation of
inputting and editing a text on a window matching each of
the first to the nth devices 200-1, 200-2, .. ., 200-7.

For example, 1if a window matches the first and the second
devices, the text according to a key event signal transmitted
from the first and the second devices 200-1, 200-2 1s
displayed on the corresponding window. If a key event
signal for performing a command of deleting or spacing 1s
received, the text 1s deleted or a space 1s marked on the
corresponding window.

In another example, 1f a window matches a single device,
the operation of inputting and editing a text according to a
key event signal of each device 1s performed on the corre-
sponding window.
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Accordingly, a plurality of users may freely perform the
operation of mputting and editing a text with other users
using his or her device or an adjacent device.

FIG. 2 illustrates an example of using the present system,
according to an embodiment of the present invention.

Referring to FIG. 2, first to third devices 200-1, 200-2,
200-3 are connected to the display apparatus 100. The same
number of windows 10-1, 10-2, 10-3 as the devices are
displayed on the screen of the display apparatus 100.

In particular, in FIG. 2, the first device 200-1 matches the
first window 10-1, the second device 200-2 matches the
second window 10-2, and the third device 200-3 matches the
third window 10-3.

Accordingly, the text “abc” mput from the first device
200-1 1s displayed as it 1s on the first window 10-1. In the
same manner, the texts input from the second and the third
devices 200-2, 200-3 are displayed on the second and the
third windows 10-2, 10-3, respectively.

Each of devices 200-1, 200-2, 200-3 may have various
formats. Specifically, 1in the first device 200-1, a touch key
22 and an mput screen 21 may be displayed on a screen 20
together so that a user can perform mputting operation by
manipulating the touch key 22. Alternatively, 1n the second
and the third devices 200-2, 200-3, key pads 31, 41 may be
formed on a main body, and a display screens 32, 42, where
a text mnput through the key pads 31, 41 1s displayed, may be
formed separately. In addition, a device may display a soft
keyboard through which a key 1s input, or a device simply
having only an imput means without a separate display
means may be used as an input device.

As such, according to an embodiment of the present
invention, a plurality of windows are displayed on the screen
of the display apparatus 100 and thus, each user may
perform the operation of mputting and editing a text on a
window that he or she wants. Therefore, the problem caused
as a plurality of users use a single mput means may be
resolved.

The first to the nth devices 200-1, 200-2, . . ., 200-z may
use each user’s device as 1t 1s. Therefore, each user may
perform the operation of inputting and editing a text using a
tamiliar key input method. In particular, even users of other
nationalities may perform the operation of inputting and
editing a text conveniently using their own devices consisted
ol a keypad or a soit keyboard manufactured in their own

languages.
Meanwhile, each user of the first to the nth devices 200-1,
200-2, . . ., 200-7 should connect his or her device to the

display apparatus 100 to perform the operation of inputting
and editing a text through their devices.

In addition, the user of each device may select a program
or window for displaying the operation of mputting and
editing a text, and the selection may be performed manually
or automatically.

The process of connection and selection will be described
in greater detail below.

FIG. 3 illustrates an example of using the present system,
according to another embodiment of the present invention.

According to FIG. 3, the first and the second devices
200-1, 200-2 share a first window 50-1, and the third device
200-3 uses a second window 50-2.

As 1llustrated 1n FIG. 3, if “abc™ 1s input from the first
device 200-1 and then, “1234” 1s mput from the second
device 200-2, “abcl1234” 1s mput to the first window 30-1.
“##**” from the third device 200-3 1s mnput to the second
window 50-2. As such, a plurality of devices may select a
single window and perform the operation of mmputting and
editing together.
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FIG. 4 illustrates an example of using the present system,
according to another embodiment of the present invention.

According to FIG. 4, four windows 60-1, 60-2, 60-3, 60-4

are displayed on the screen of the display apparatus 100, and
among those windows, a first window 60-1 1s 1n focus.

When a plurality of windows are generated and displayed,
usually a window selected by a user 1s 1n focus. Accordingly,
the user’s operation according to a key input 1s performed on
the window that 1s 1n focus.

However, according to the present system, the user of
cach device may designate a desired window by setting the
operation mode of his or her device.

The operation mode of a device may include a first
operation mode that automatically selects an 1in-focus win-
dow from among windows displayed on the display appa-
ratus 100 so that the operation of inputting and editing a text
can be performed on the selected window. A second opera-
tion mode allows the operation of inputting and editing a text
to be performed on a window selected by a user manually
from among windows displayed on the display apparatus
100. The operation mode may be set 1n a setting environment
of a device and may not change unless i1t 1s changed
intentionally. Alternatively, the operation mode may be
selected whenever a user wishes to perform text operation
using the device.

The operation mode of each device may be notified to the
display apparatus 100 as a selection signal. The selection
signal may be transmitted in the form of a packet having a
specific configuration. For example, mode information
regarding whether an operation mode 1s the first operation
mode or the second operation mode, or hwindow informa-
tion regarding which window 1s selected may be included. IT
the first operation mode 1s set, hwindow information may be
omitted. In addition, an apparatus name, an IP address, and
a program name may also be included.

In the embodiment of the present invention 1illustrated 1n
FIG. 4, the first device 200-1 operates 1n the second opera-
tion mode, which always selects the first window 60-1. The
second device operates 1n the first operation mode, which
automatically selects an in-focus window. The third device
200-3 operates 1n the second operation mode, which always
selects the fourth window 60-4. The focus 1s on the second
window 60-2 mitially and then, the focus moves to the first
window 60-1.

The text, “abc”, which 1s mnput from the first device 200-1
that 1s set to operate 1n the second operation mode 1s input
to the first window 60-1.

On the other hand, “12” from among the text, “1234”,
which 1s mput from the second device 200-1 that is set to
operate 1n the first operation mode, 1s input to the second
window 60-2 which had been 1n focus. Subsequently, as the
focus moves to the first window 60-1 before “34” 1s mnput,
“34” 1s displayed on the first window 60-1.

In the third device 200-3, which 1s set to operate in the
second operation mode, a text 1s always 1nput to the fourth
window 60-4 regardless of the change of focus.

A focus may move using various methods. Specifically, 1f
the display apparatus 100 1s embodied as a touch screen, a
focus may be set by touching a specific window. Alterna-
tively, a user may move a focus using various mput means
such as a mouse, a remote controller, a keyboard, and a
joystick formed on the display apparatus 100.

In the present system, a plurality of users may perform the
operation of 1nputting and editing a text using a plurality of
devices through at least one window displayed on the
display apparatus 100.




US 9,905,029 B2

7

In the above embodiments of the present invention, only
a single display apparatus 100 1s used, but a plurality of
display apparatuses may be used. Specifically, 1f there are a
plurality of display apparatuses and the windows displayed
on each display apparatus are selected by a single device
respectively, a key event signal input from the single device
1s transmitted to the plurality of display apparatuses respec-
tively and thus, each display apparatus may perform the
operation ol iputting and editing a text on 1ts window
matching the corresponding device. In the case of a plurality
of display apparatuses, the operation and configuration may
be the same as those 1n FIG. 1 to FIG. 4.

FIGS. 5 to 7 illustrate selecting an apparatus and a
window 1n a system, according to embodiments of the
present invention.

FIG. § illustrates an example of the screen configuration
of a device, according to an embodiment of the present
invention.

A device 300 may display an 1image or an 1con of display
apparatuses connectable to the device 300 on the screen.

Specifically, the device 300 may transmit a query to each
display apparatus within the scope of communication,
receive a response signal to the query, and display informa-
tion regarding a display apparatus which transmits the
response signal on the screen. Alternatively, the device 300
may receive apparatus information which 1s broadcast peri-
odically or as an event from display apparatuses and display
information regarding a display apparatus using the received
information. As such, a display apparatus may be searched
using various methods.

In FIG. 5, an information list regarding a searched display
apparatus 1s displayed on the screen of the device 300.
According to FIG. 5, an apparatus list including “TV”,
“digital photo frame device”, and “computer” 1s displayed 1n
the form of an 1con.

If a user selects “computer”, an information list regarding,
a program currently being executed on the selected com-
puter 1s displayed. Specifically, a program list regarding
“word”, “memo pad”, and “internet” 1s displayed in the form
ol an 1con.

If a user selects “word”, an information list regarding
current windows generated by a word program 1s displayed.
Specifically, a window list regarding “report 17, “report 27,
and “report 3” 1s displayed 1n the form of an icon.

A user may select a window through which he or she
performs an operation by selecting one of those icons.

In FIG. §, each list 1s displayed 1n the form of an 1con, but
cach list may also be displayed 1n the form of a text or an
image. In addition, a window list may be displayed directly
without displaying a program list so that a user can directly
select a window. Information regarding a program which
generates the window may also be displayed 1n the window
list so a user may select a window easily.

In order to display a program list and a window list as
illustrated 1n FIG. 5, the display apparatus 100 transmits an
information list regarding a program being executed by the
display apparatus 100 or an information list regarding a
window currently being displayed to the device 300. Spe-
cifically, 1f a specific apparatus 1s selected 1n FIG. 5, the
device 300 transmits a signal requesting a program infor-
mation list to the selected apparatus. The display apparatus
100 provides an information list regarding a program being
executed 1n response to the request signal. Subsequently, 1f
a specific program 1s selected on a program list displayed on
the device 300, the device 300 transmits a signal for request-
ing imformation regarding a window generated by the cor-
responding program again. The display apparatus may pro-
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vide window list information 1n response to the request
signal. In this case, the program list information and the
window list information may be provided to the device 300.

In FIG. §, the device 300 using a touch screen method 1s
provided as an example, however, an apparatus and a
window may be selected in the same manner 1n a device
having a keypad.

FIG. 6 illustrates an example of directly mnputting infor-
mation regarding a display apparatus, according to an
embodiment of the present invention. According to FIG. 6,
il a user selects a “select directly” menu 401 1n the screen of
a device 400, a window 402 for inputting an IP 1s displayed.
Accordingly, the user may directly input and connect the IP
of the display apparatus 100 through which he or she
performs an operation on the displayed window 402.

The “select directly” menu of FIG. 6 may be displayed
along with information regarding other apparatuses on the
first screen of FIG. 5. Accordingly, a user may select an
apparatus using apparatus imnformation or by directly mput-
ting information regarding an apparatus to select.

Meanwhile, unlike 1 FIG. 6, an apparatus may be
selected using a “touch and select” method which matches
a device with the display apparatus 100 by causing the
device to touch a specific portion of the display apparatus
100. The touch and select method may also be used when a
window 1s selected.

Specifically, after a specific window 1s selected, 1 a
device touches a specific portion of the display apparatus
100 within a predetermined period of time, nformation
regarding the device may be recognized to match the device
and a window. The touch area of the display apparatus 100
may be embodied as an ultraviolet ray communication area.
In addition, an apparatus may be selected by inputting not
only an IP address but also a product name of the display
apparatus, a manufacturing company, and a model number.

FIG. 7 1llustrates an example of screen configuration for
selecting the operation mode of a device, according to an
embodiment of the present invention. As described above, a
device 500 may operate in the first operation mode, which
automatically selects an imn-focus window and changes win-
dows tlexibly according to the focus state of the window,
and 1n the second operation mode, which allows a user to
perform an operation on a window he or she wants. The user
may determine an operation mode on the screen of the
device 500.

According to FIG. 7, a window selection menu 501 and an
in-focus window selection menu 502 are displayed on the
screen ol the device 500. If a user selects the window
selection menu 501, the second or third screen of FIG. 5 1s
displayed and the user may determine a window on which he
or she performs an operation on the screen. Accordingly, a
selection window mode (that 1s, the second operation mode)
1s operated. On the other hand, it an in-focus window
selection menu 502 1s selected, a focus window mode (that
1s, the first operation mode) 1s operated without displaying
a window selection screen.

If the operation mode of the device 500 1s set, the device
500 transmits a selection signal corresponding to the set
operation mode to the display apparatus 100. Specifically, 1f
the selection window mode i1s selected, a window selection
signal for selecting a corresponding window 1s included
along with information regarding the selected window. If the
focus window mode 1s selected, a focus window selection
signal for automatically selecting an in-focus window may
be mcluded.

Meanwhile, if a program 1s selected, as in the second
screen of FIG. 5, a program selection signal for selecting a
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program which generates a window {for performing an
operation and allowing the operation of inputting and editing
a text to be performed on a window generated by the

program may be transmitted.

The devices 300, 400, 500 1n FIGS. 5 to 7 may represent
cach device of the system 1n FIG. 1 to FIG. 4.

FIG. 8 1s a block diagram illustrating the configuration of
a display apparatus, according to an embodiment of the
present invention. According to FIG. 8, the display appara-
tus 100 comprises an interface umt 110, a control unit 120,
and a display unit 130.

The mterface unit 110 connects a plurality of devices with
communication and receives a key event signal from each of
the devices. The key event signal refers to a signal for
informing that a specific key 1s mnput from a device. The key
event signal 1n a window system may include a WM_CHAR
message or a WM_KEYDOWN message. The key event
signal may be received 1n the form of a packet.

The display unit 130 displays a window according to the
execution of each program.

The control unit 120 executes various programs stored
and 1nstalled 1n a storage unit of the display apparatus 100,
generates a window corresponding to the programs, and
displays the window on the display unit 130. If a key event
signal 1s received through the intertace unit 110, the opera-
tion of inputting and editing a text in accordance with the
received key event signal 1s performed on a window match-
ing the device that transmits the key event signal.

As described above, the mterface unit 110 may be con-
nected to a plurality of devices, and the control unit 120
performs an operation according to the key event signal of
a corresponding device on a window matching each device.

Specifically, 1f a plurality of devices match a single
window, the control umt 120 displays a text corresponding,
to the key event signal of each of the plurality of devices on
the single window together.

According to an embodiment of the present invention, the
control unit 120 may transmit contents displayed on the
corresponding window to each device matching the corre-
sponding window. Accordingly, the same text which 1s input
and edited may be displayed both on the display screen of a
window and on the display screen of each device.

If a plurality of devices match a different window respec-
tively, the control unit 120 displays a text corresponding to
the key event signal of each device on each window.

The control unit 120 may receive a selection signal for
selecting a window for displaying an operation from each
device and match a device to a window according to the
selection signal. As described above, a device may operate
in a focus window mode or a selection window mode and
transmit a corresponding selection signal. In addition, a
device may transmit a program selection signal for selecting
a program itself.

The control unit 120 identifies the received selection
signal and performs an operation on an in-focus window or
on a window selected by a user.

The selection signal may be directly mput from the
display apparatus through an mmput means formed in the
display apparatus 100. Specifically, a display apparatus may
have an mput means such as a touch screen or a mouse.

If a user selects a specific menu or a key button formed on
his or her device and touches a specific window on the
screen within a predetermined period of time (for example,
2-5 seconds), the control unit 120 may determine that the
touch window matches the above-mentioned device and
store the matching status.
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As such, if the display apparatus 100 1s near a device, a
user may select a window he or she will use directly from the
display apparatus 100.

Meanwhile, 1f there 1s a request from a device, a certain
time period arrives, or other event occurs, the control unit
120 may transmit a window list displayed on the current
display umt 130 to a plurality of devices through the
interface unit 110. The control umt 120 may transmit not
only a window list but also a program list. Specifically, as
illustrated 1 FIG. 5, the control unit 120 may provide a
program list and then, provide a window list according to a
program selected from the list, so as to match the window
selected from the window list to a device.

In addition, 1f a key event signal 1n a format according to
an O/S different from the O/S of the display apparatus 100
1s received, the control umit 120 may convert the received
key event signal to an event format corresponding to the O/S
of the display apparatus 100 and processes the converted
signal. Specifically, Window O/S or Window Mobile O/S
commonly uses such an event format as the above-men-
tioned WM_CHAR message or WM_KEYDOWN message
and thus, they are compatible with each other. However,
some ol the other O/S such as macOSX uses a different
event format. Therefore, 1 a key event signal 1n a format
according to an operating system different from the operat-
ing system of the display apparatus 100 1s received, the
control unit 120 may convert the received key event signal
to an event format corresponding to the operating system of
the display apparatus 100 and generate a text corresponding
to the converted key event signal.

In order to apply the present system to various kinds of
devices and display apparatuses, the configuration of con-
verting an event format may be installed in a display
apparatus and a device, respectively. Specifically, the con-
figuration of converting a key event signal of the O/S of a
corresponding device (heremnafter referred to as the first
O/S) to a key event signal of a specific O/S (hereinafter
referred to as the second O/S) may be installed 1n a device
and the configuration of converting a key event signal of the
second O/S to a key event signal of the O/S of the display
apparatus 100 may be 1nstalled in the display apparatus 100.
Accordingly, 1t a program for executing the present system
1s nstalled, the device may be compatible with the display
apparatus through the second O/S regardless of the type of
O/S 1nstalled 1n the device and the display apparatus.

The control unit 120 may broadcast information regarding
a display apparatus for connection with a device. Accord-
ingly, if a request for connection 1s received from a plurality
of devices, whether to permit the connection 1s determined
according to predetermined connection conditions and the
result may be notified. Subsequently, a key event signal
transmitted only from a device that 1s permitted for connec-
tion may be receirved and processed, and a key event signal
transmitted from a device that 1s not permitted for connec-
tion may be abolished.

As described above, a display apparatus may be embodied
in various forms.

As an example, FIG. 9 illustrates a display apparatus
embodied as a television, according to an embodiment of the
present 1nvention.

According to FI1G. 9, the display apparatus 100 comprises
the mterface unit 110, the control unit 120, the display umit
130, an input unit 140, a storage unit 150, a tuner unit 160,
and a signal processing umt 170.

The description regarding the interface unit 110, the
control unit 120, and the display unit 130 has already been
provided above with reference to FIG. 8.
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The tuner unit 160 selects and receives a broadcast signal,
and the signal processing umt 170 divides the broadcast
signal received from the tuner unit 160 into a video signal,
an audio signal, and a data signal, decodes the signals, and
converts the signals into a signal form that can be displayed
on the display unit 130.

The mput unit 140 receives various input signals for
controlling the operation of the display apparatus 100.
Specifically, the mput unit 140 may be embodied as a

keypad, a remote control signal receiving module, or a touch
screen which 1s formed on the main body of the display

apparatus 100.

The storage unit 150 may include various types of storage
medium such as a non-volatile memory or a volatile
memory. Accordingly, the storage unit 150 may store vari-
ous information such as the O/S software of the display
apparatus 100, various application programs, matching rela-
tions between devices, programs or windows, the operation
mode of a device, and the setting of a connectable device.

If there 1s a request for connection from a device, the
control unit 120 may determine whether to allow the con-
nection based on setting information stored in the storage
unit 150.

In addition, if the key event signal of a device 1s iput, the
control unit 120 may select a matching window using
information regarding matching relations or information
regarding an operation mode stored 1n the storage unit 150.

As described above, the control unit 120 may perform the
operation of converting the event format of a key event
signal to be sutable for O/S. Such conversion may be
performed based on a table stored in the storage unit 150.
Specifically, 1f a table where each event message of the
second O/S and each event message of the third O/S are
matched with each other and recorded 1s pre-stored in the
storage unit 150, the control unit 120 may perform conver-
sion based on the table stored in the storage unit 150.

In FIG. 9, the storage unit 150 1s illustrated as a separate
clement from the control unit 120, but the storage unit 150
may be formed inside the control unit 120 1n such configu-
ration as illustrated in FIG. 8. Alternatively, a server outside
the display apparatus 100 may be used as a storage unit.

The block diagram of FIG. 9 illustrates a case where the
display apparatus 100 1s embodied as a television. If the
display apparatus 100 1s embodied as another kind of displa
apparatus such as a digital photo frame device and a PC
instead of a television, the tuner unit 160 or the signal

processing unit 170 may be omitted and other elements may
be added.

FIG. 10 1s a block diagram 1llustrating the configuration
of a device, according to an embodiment of the present
invention. According to FIG. 10, a device 200 comprises an
interface unit 210, a control unit 220, an input unit 230, and
a key event generating unit 240.

The interface unit 210 connects a communication link
with the display apparatus 100.

The control unit 220 controls overall operation of ele-
ments 1 the device 200.

The mmput unit 230 receives various key inputs from a
user, and the key event generating unit 240 generates a key
event signal corresponding to a key input from the input unit

230.

The control unit 220 transmits a key event signal gener-
ated from the key event generating unit 240 to the display
unit 100 through the interface unit 210, and performs the
operation of mputting and editing a text on a window
matching the device 200.
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As described above, the control unit 220 may operate 1n
various operation modes, and a user may perform the
operation of mputting and editing a text on an in-focus
window or on a window selected by the user according to an
operation mode.

FIG. 11 1s a block diagram 1llustrating a detailed configu-
ration of a device, according to an embodiment of the

present 1nvention.

According to FIG. 11, the device 200 comprises the
interface unit 210, the control unit 220, the 1nput unit 230,
the key event generating unit 240, a conversion umt 250, and
a display unit 260.

The conversion unit 250 may convert a key event signal
generated by the key event generating unit 240 to a key
event signal i an event format corresponding to various
O/S. For example, 1 macOSX 1s installed, the conversion
unit 250 may convert a key event signal in macOSX to a key
event signal in Window mobile O/S or Window O/S. Such
conversion may be performed based on data stored 1n the
storage unit, which 1s separately formed.

The control unit 220 may transmit the converted key
event signal to the display apparatus 100 through the inter-
face unit 210.

The display unit 260 displays various screens.

Specifically, the display unit 260 may display information
regarding searched display apparatuses when an apparatus 1s
selected, and display various kinds of menus or list infor-
mation when a window or an operation mode 1s selected.

Specifically, various types of screens may be displayed as
illustrated 1n FIGS. 5 to 7.

The control unit 220 generates a connection request or a
selection signal and transmits the generated connection
signal or selection signal to the display apparatus 100
through the interface umt 210 according to a menu or
information selected by a user on a screen displayed on the
display unit 260.

FIG. 12 1s a flowchart illustrating a method of displaying
on a display apparatus, according to an embodiment of the
present invention.

According to FIG. 12, if a key event signal 1s received 1n
step S1220 while a window 1s displayed on the display
apparatus 1n step S1210, the operation of inputting and
editing a text 1s performed on a window matching a device
which transmits the key event signal 1n step S1230.

FIG. 13 1s a flowchart 1illustrates a method for mputting
and editing a text 1n an mput device, according to an
embodiment of the present invention.

According to FIG. 13, a device connected to a display
apparatus generates a key event signal if a window 1s
selected 1n step S1310 and a specific key 1s mput 1 step
S1320. Accordingly, the operation of inputting and editing a
text 1s performed as the generated key event signal 1s
transmitted to a display apparatus 1n step S1330.

The method 1illustrated 1n FIG. 13 may be performed
individually 1n a plurality of devices. Accordingly, a plural-
ity of users may perform the operation of inputting and
editing a text using a window 1n a single display apparatus.

FIG. 14 1s a flowchart 1llustrating a method for connecting,
a device and a display apparatus, according to an embodi-
ment of the present invention. In FIG. 14, the operation 1s
performed between two devices 200-1, 200-2 and one dis-
play apparatus 100, but there 1s no limit to the number of
devices and a display apparatuses.

In FIG. 14, the display apparatus 100 broadcasts appara-
tus mformation 1n step S1421. The display apparatus 100
may broadcast apparatus information periodically, whenever
the display apparatus 100 1s turned on or reset, or when a
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specific command for performing the operation of inputting
and editing a text by a plurality of users simultaneously 1s
input.

The first device and the second device recerve the broad-
cast apparatus mformation and search an apparatus 1n steps
S1411, S1431, respectively. Alternatively, the display appa-
ratus 100 may not broadcast apparatus information, and each
device may search a display apparatus individually. Specifi-
cally, a query may be transmitted and a display apparatus
responding to the query may be searched.

During the above search process, various types of packets
may be exchanged between a device and a display apparatus.
For example, a DEVICE APPEAR packet for informing that
a server that 1s a display apparatus has appeared, a DEVICE
DISAPPEAR packet for informing that a server has disap-
peared, a FIND_SERVER packet for informing that a server
1s being searched, and a SERVER _INFO packet for inform-
ing server information may be exchanged.

The first and second devices 200-1, 200-2 display
searched apparatus information in steps S1412, S1432,
respectively, and receive instructions regarding whether to
connect a device from a user 1n steps S1413, 51433, respec-
tively.

If a user wishes to connect a device, a connection request
1s transmitted in steps S1414, S1434, respectively. IT the
connection request 1s received 1n step S1422, the display
apparatus determines whether to permit the connection 1n
step S1423. Whether or not to permit connection may be
determined based on predetermined connection conditions.
The connection conditions may 1nclude permitting all appa-
ratuses, blocking all apparatuses and permitting a designated
apparatus. IT ‘permitting all apparatuses’ is set, connection 1s
permitted for all devices transmitting a connection request.
IT ‘permitting a designated apparatus’ 1s set, connection 1s
not permitted for a device that i1s not pre-registered. IT
‘blocking all apparatuses’ 1s set, connection 1s not permitted
for all devices. Such setting information regarding connec-
tion conditions and mformation regarding some permitted
apparatuses may be pre-stored i a storage means 1n the
display apparatus 100.

The display apparatus 100 notifies a permitted device of
connection permission in step S1424. Accordingly, each
device 1s connected to the display apparatus 100 1n steps
S1415, S1435, respectively.

FIG. 15 1s a flowchart 1llustrating a method for selecting
a window, according to an embodiment of the present
invention.

According to FIG. 15, 1f each device wishes to select a
window manually 1n steps S1511, S1531, a request for a list
1s transmitted from the first and second devices 200-1, 200-2
in steps S1512, S1532, respectively. A window 1s selected
manually when the window selection menu 501 1s selected
on a screen such as the screen illustrated in FIG. 7.

If the request for a list 1s received 1 step S1521, the
display apparatus 100 transmits the list 1n step S1522. In
FIG. 15, only a window list 1s transmitted as an example. As
described above, a program list 1s transmitted first and then
a window list of a program selected from the program list
may be transmitted again so that a user may select a window.

If the list 1s transmitted, each device 200-1, 200-2 displays
the list in steps S1513, 513533, respectively.

If a user selects a window from the list 1n steps S1514,
S1534, a selection window mode 1s set 1 steps S1315,
S1535, and a selection signal corresponding to the mode 1s
transmitted from the first and second devices 200-1, 200-2
in steps S1517, S13537, respectively.
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Meanwhile, 1f a user does not select a window manually,
a focus window mode 1s set 1n steps S1516, S1536. Accord-
ingly, a selection signal corresponding to the set mode 1is
transmitted from the first and second devices 200-1, 200-2
to the display apparatus 100 1n steps S1517, S1537, respec-
tively.

IT 1t 1s determined the selection signal 1s recerved 1n step
S1523, the display apparatus 100 matches each device to a
window according to the received selection signal in step
S1524. The matching relations may be stored in the display
apparatus 100 and may be used when the operation of
mputting and editing a text 1s performed later.

FIG. 16 1s a flowchart 1llustrating the process of inputting,
and editing a text, according to an embodiment of the
present 1vention.

According to FIG. 16, 1f a key 1s mput from each device
in steps S1611, S1631, a key event signal 1s generated 1n
steps S1612, S1632. The generated key event signal 1s
converted to an event format according to a specific O/S 1n
steps S1613, S1632 and transmitted to a display apparatus 1n
steps S1614, S1634. The O/S conversion may be omitted 11
the O/S of a device 1s compatible with the O/S of a display
apparatus.

If a key event signal 1s received from the display appa-
ratus 100 1n step S1621, 1t 1s converted to an event format
corresponding to the O/S of the display apparatus 100 1n step
51622, and a matching window 1s searched using pre-stored
matching information 1n step S1623.

I1 1t 1s determined that a corresponding device 1s in a mode
where a fixed window 1s used 1n step S1624, a text corre-
sponding to a key event signal 1s always input to the
corresponding window 1n step S1625. Alternatively, if the
corresponding device 1s in a mode where an 1n-focus win-
dow 1nstead of a fixed window 1s used, a text corresponding
to a key event signal 1s input to the in-focus window 1n step
S51626. Accordingly, if the in-focus window 1s changed, a
text 1s mput to the changed window.

Meanwhile, 11 a user inputs a command to terminate the
operation of mputting and editing a text i steps S1615,
S1635, each device transmits a connection termination sig-
nal 1n steps S1616, S1636, respectively.

If 1t 1s determined that the connection termination signal
1s received 1n step S1627, the display apparatus 100 termi-
nates connection in step S1628.

While connection 1s maintained, the display apparatus
100 performs operations such as displaying a text corre-
sponding to a key input from each device, deleting a text on
a window, or skipping a text on a corresponding window.

FIG. 17 illustrates the packet configuration of a key event
signal, according to an embodiment of the present invention.
According to FIG. 17, a packet may include information
regarding key event, window message, wpram, IParam,
hwindow, ncount, and so forth.

The window message refers to a message regarding
inputting a text such as an IME-related message or
WM _CHAR which 1s used in Microsoft.

Wparam and IParam transmit a parameter value for each
message defined by Microsoft. In the case of inputting a text,
text data or data for opening the text data may be included
in the value. Specifically, a pressed key 1s 1dentified.

Hwindow designates a window, and ncount displays the
order of a delivered key event. Since hwindow and ncount
are option fields, they may be omitted.

The packet configuration illustrated in FIG. 17 1s only an
example, and the location, form or type may be changed. In
addition, the size of each field may be changed.
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As described above, according to the present invention, a
text operation may be performed freely using a plurality of
devices. In the above embodiments of the present invention,
the display apparatus 100 and a device may be connected via
wire or wirelessly, and the display apparatus 100 and a
device may be embodied as a mobile device respectively
ecnabling a text operation between mobile devices. In par-
ticular, an O/S conversion function 1s supported and thus, a
text operation may be performed easily using various types
of mput devices.

While the invention has been shown and described with
reference to certain embodiments thereof, 1t will be under-
stood by those skilled 1n the art that various changes i form
and detail may be made therein without departing from the
spirit and scope of the invention as defined by the appended
claims and their equivalents.

What 1s claimed 1s:

1. A display apparatus, comprising;

an 1nterface unit configured to recerve key event signals

and a selection signal from each of a plurality of
devices, each selection signal providing mode infor-
mation of a respective device of the plurality of
devices, and the mode information indicating whether
the key event signals of the respective device are
automatically applied to an in-focus window of a
plurality of windows displayed by the display appara-
tus, or are applied to a window of the plurality of
windows 1ndicated in the selection signal;

a display unit configured to display the plurality of

windows; and

a control umt configured to determine whether the mode

information of each selection signal indicates that the
key event signals are automatically applied to the
in-focus window or are applied to the window 1ndicated
in the selection signal, control the display unit to
display text corresponding to the key event signals
from the plurality of devices on one or more of the
plurality of windows that correspond to the mode
information for each of the plurality of devices, and to
transmit contents displayed on the plurality of windows
to the plurality of devices.

2. The apparatus as claamed 1n claim 1, wherein the
control unit 1s further configured to control the display unit
to display the text corresponding the key event signals of the
plurality of devices on one window when the plurality of
devices match the one window, and to control the display
unit to display text corresponding to a key event signal of
cach device on a different window when the plurality of
devices match different windows from each other.

3. The apparatus as claimed 1n claim 1, wheremn the
control unit 1s further configured to match each of the
plurality of devices to a window according to the selection
signal for selecting the window for displaying an operation.

4. The apparatus as claimed 1n claim 3,

wherein the selection signal includes at least one of a

window selection signal for selecting the window for
displaying the operation, a program selection signal for
selecting a program for generating the window, and an
in-focus window selection signal for automatically
selecting an in-focus window from among a plurality of
windows.

5. The apparatus as claimed 1n claim 1, wheremn the
control unit 1s further configured to transmit a list of win-
dows displayed on the display unit to the plurality of devices
through the interface unit and to match a window selected
from the list to each of the plurality of devices.
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6. The apparatus as claimed in claim 1, wherein the
control unit 1s further configured to transmit a first list of
programs generating a window displayed on the display umit
to the plurality of devices, to transmit a second list of
windows generated by a selected program to the plurality of
devices 1f the program 1s selected from the first list, and to
match a window selected from the second list to each of the
plurality of devices.

7. The apparatus as claimed in claim 1, wherein the
control umit 1s further configured to convert a key event
signal to an event format corresponding to an operating
system of the display apparatus, when the key event signal
1s received 1n a format according to an operating system that
1s different from the operating system of the display appa-
ratus.

8. The apparatus as claimed in claim 1, wherein the
control unit 1s further configured to broadcast information
regarding the display apparatus, and determine whether to
permit connection based on connection conditions if a
request for connection 1s received from the plurality of
devices, and

wherein the key event signals are transmitted from

devices for which connection 1s permitted.
9. The apparatus as claimed in claim 1, wherein the
control umit 1s further configured to control the display unit
to display text written 1in a language corresponding to a
language set for each of the plurality of devices.
10. A displaying method of a display apparatus, the
method comprising the steps of:
displaying a plurality of windows;
recerving key event signals and a selection signal from
cach of a plurality of devices, each selection signal
providing mode mformation of a respective device of
the plurality of devices, and the mode information
indicating whether the key event signals of the respec-
tive device are automatically applied to an in-focus
window of a plurality of windows displayed by the
display apparatus, or are applied to a window of the
plurality of windows indicated in the selection signal;

determiming whether the mode information of each selec-
tion signal indicates that respective key event signals
are automatically applied to the in-focus window or are
applied to the window indicated 1n the selection signal;

displaying text corresponding to the key event signals of
the plurality of devices on one or more of the plurality
of windows that correspond to the mode information
for each of the plurality of devices; and

transmitting contents displayed on the plurality of win-

dows to the plurality of devices.

11. The method as claimed 1n claim 10, wherein display
the text comprises displaying text corresponding to the key
event signals of each of the plurality of devices on one
window when the plurality of devices match the one win-
dow, and displaying text corresponding to a key event signal
of each device on different windows, when the plurality of
devices match a different window from each other.

12. The method as claimed 1n claim 10, further compris-
ng:

determining a matching device and window according to

the selection signal for selecting the window for dis-
playing an operation.

13. The method as claimed i1n claim 12,

wherein the selection signal includes at least one of a

window selection signal for selecting the window for
displaying the operation, a program selection signal for
selecting a program for generating a window, and an
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in-focus window selection signal for automatically
selecting an in-focus window from among a plurality of
windows.

14. The method as claimed 1n claim 10, further compris-
ng:

transmitting a list of windows displayed on a screen to the

plurality of devices.

15. The method as claimed 1n claim 10, further compris-
ng:

transmitting a first list of programs generating a window

displayed on a screen to the plurality of devices; and

transmitting a second list of windows generated by a

program to the plurality of devices, when the program
1s selected from the first list.

16. The method as claimed 1n claim 10, further compris-
ng:

converting a key event signal to an event format corre-

sponding to an operating system of the display appa-
ratus, when the key event signal 1s 1n a format accord-
ing to an operating system that 1s different from the
operating system of the display apparatus.

17. The method as claimed 1n claim 10, further compris-
ng:

broadcasting information regarding the display apparatus;

receiving a request for connection; and

determining whether to permit connection of a device that

transmits the request for connection based on prede-
termined connection conditions,

wherein the key event signals are transmitted from

devices for which connection 1s permitted.

18. The method as claimed in claim 10, wherein display-
ing the text 1s performed 1n a language corresponding to a
language set for each of the plurality of devices.

19. An mput device, comprising:

an interface unit configured to communicate with a dis-

play apparatus;

an input umt configured to receive a key input from a user;

a key event generating unit configured to generate a key

event signal corresponding to an input key 1if the key
input 1s received 1n the mput unit; and

a control unit configured to display text on a window from

among a plurality of windows displayed on the display
apparatus by transmitting the key event signal and a
selection signal to the display apparatus through the
interface unit, the selection signal providing mode
information of the input device, the mode information
indicating whether the key event signal 1s automatically
applied to an in-focus window of the plurality of
windows, or 1s applied to a window of the plurality of
windows indicated in the selection signal, and to
receive contents displayed on a respective window
matching the input device from among the plurality of
windows displayed on the display apparatus.

20. The device as claimed 1n claim 19, wherein the control
unit 1s further configured to operate 1n a first operation mode
that automatically selects the in-focus window from among,
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the windows displayed on the display apparatus and per-
forms the operation of displaying the text in the in-focus
window, or 1 a second operation mode that performs the
operation of displaying the text on the window indicated by
the user from among the windows displayed on the display

apparatus.

21. The device as claimed 1n claim 19, further comprising:

a display unit configured to display information regarding,
the display apparatus,

wherein the control unit 1s further configured to transmit
a request for connection to the display apparatus when
information displayed on the display unit 1s selected.

22. The device as claimed 1n claim 19, further comprising:

a display unit configured to display at least one of a list of
programs executed on the display apparatus and a list
of windows displayed on the display apparatus.

23. The device as claimed 1n claim 19, further comprising:

a conversion unit configured to convert the key event
signal to a key event signal 1n a format according to an
operating system that 1s diflerent from an operating
system of the mput device,

wherein the control unit 1s further configured to transmit
the key event signal 1n a converted format to the display
apparatus.

24. A system for displaying text comprising;:

a display apparatus configured to receive key event sig-
nals and a selection signal from each of a plurality of
devices, each selection signal providing mode infor-
mation of a respective device of the plurality of
devices, and the mode information indicating whether
the key event signals of the respective device are
automatically applied to an in-focus window of a
plurality of windows, or are applied to a window of the
plurality of windows indicated in the selection signal,
configured to display the plurality of windows, config-
ured to determine whether the mode information of
cach selection signal indicates that the key event sig-
nals are automatically applied to the in-focus window
or are applied to the window 1ndicated in the selection
signal, configured to display text corresponding to the
key event signals from the plurality of devices on one
or more of the plurality of windows that correspond to
the mode information for each of the plurality of
devices, and configured to transmit contents displayed
on the plurality of windows to the plurality of devices;
and

an 1mput device configured to recerve a key mput from a
user, configured to generate a key event signal corre-
sponding to an input key if the key input 1s received in
the mput unit, configured to transmit the key event
signals and the selection signal to the display apparatus,
and configured to receive the contents displayed on a
window matching the mput device from among the
plurality of windows displayed on the display appara-
tus.
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